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(54) Calcined pencil leads and method of manufacturing the same 

(57) There are herein disclosed calcined pencil 
leads which have a high strength, excellent light resist- 
ance and weathering resistance as well as a sharp color 
and which can easily be erased by an eraser, and a 
method of manu^cturing the calcined pencil leads. 

In the calcined pencil leads containing, as at least a 
colorant, a pigment obtained by forming the pigment in 
the open cells of the pencil leads, the pigment can be 
obtained by any of 

(1) a process of impregnating the open cells with a 
solution containing the dissolved organic pigment, 
and then solidifying the pigment, 

(2) a process of impregnating the open cells with a 
solution containing a pigment precursor, and then 
reacting it, and 

(3) a process of impregnating the open cells with a 
dye solution, and then forming a lake. 
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Description 

The present invenlion mainly relates to pencil leads for mechanical pencils and wood-cased pencils. More specifi- 
cally it relates to color pencil leads which have excellent light resistance and weathering resistance and which always 
hold'a sharp color and which can be easily erased by an eraser while keeping strength as calcined pencil leads, and it 
also relates to a m^hod of manufacturing the color pencil leads. . ^ u 

Conventional pencil leads can be roughly classified into four kinds of pencil leads which can be obtained by four 
different manufacturing methods, but any kind of pencil leads have some drawbacks. 

(1) The pencil leads obtained by kneading, molding and then calcining a material comprising, as main components, 
graphite as a colorant, an organic substance and/or clay as a binder. 

The pencil leads obtained by this method are known as pencil leads which have practical strength enough to 
be used in mechanical pencils and which can be erased by an eraser. However, this method has a drawback that 
in view of the employment of graphite and the color of the calcined carbon substance, it Is impossible to manufacture 
the leads other than the black leads. • j 

(2) The non-calcined pencil leads obtained by kneading and then molding a wax, a binder, a filler, a pigment and 

According to this method, many kinds of organic pigments can be used, and the color pencil leads which have 
light resistance, weathering resistance and a sharp color can be obtained, 

Howevw in the non-calcined pencil leads obtained by this method, the binding of the respective components 
depends upon the binding power of the organic binder, and therefore the strength of the pencil leads is insufficient 
to use in the mechanical pencils, and since the wax is included, lines drawn by these pencil leads cannot be erased 

by an eraser. . . 

(3) The non-calcined pencil leads obtained by kneading and molding a water/oil repellent substance, a binder, a 
filler, a pigment and the like, and then impregnating open cells formed around the water/oil repellent substance with 

an oil or the like. . ^ •, _ .u- 

According to this preparation method, the color pencil leads which can be erased by an eraser as easily as the 
pencil leads of the above-mentioned (1 ) can be prepared in the case that an oil or the like which is liquid at ordinary 
temperature Is selected as the oil for the impregnation. However, when it is attempted to prepare the color penal 
leads having a sharp hue by using an organic pigment the usable binders are limited to organic polymeric sub- 
stances owing to the heat resistance of the pigment. In consequence, the strength of the obtained pencil leads is 
insufficient to use in the mechanical pencils or the like. 

(4) The pencil leads obtained by kneading, molding and then calcining boron nitride, clay, an organic substance ana 
the like to obtain light-colored or white porous pencil leads, and then impregnating them with a dye-containing ink. 

Unes drawn by the pencil leads obtained by this method can be erased by an eraser. However, since a pigment 
which has the sharp hue and a high heat-resistant tenperature and which is harmless to humans and usable in the 
pencil leads is not present, the dye with which the calcined pencil leads can be impregnated is used as a colorant. 
Thus the pencil leads obtained by this method are noticeably poorer in light resistance and weathenng resistartte 
as compared with the pigment leads of the above-mentioned (2) and (3). If the pencil leads having large cells therein 
are formed, it is possible to impregnate them with a pigment-dispersing ink, but in the pencil leads obtained in such 
a manner, the strength is low. so that the pencil leads cannot be used for the mechanical pencils. 

Thus it is the object of the present invention to overcome the drawbacks of conventional pencil leads and conven- 
tional manufacturing methods of them, and to provide calcined pencil leads which can keep sufficient strength, can give 
a sharp color, permits drawn Imes to have excellent light resistance and weathering resistant, and can draw lines erasable 

bv 3n ©rassr 

The object has been achieved by the surprising finding that the desired pencil leads are obtainable by preparing 
calcined white porous leads, and then impregnating the open cells of the calcined porous leads with a pigment as a 
colorantbyanyof the undermentioned procedures. 

Specifically, the present invention comprises the step of impregnating open cells of white porous penal leads with 

(i) a pigment solution prepared by dissolving a pigment in an organic solvent or an acid or an alkali solution, and 
then solidifying the pigment as a colorant in the cells by a means such asa water deposition method, a neutralization 
method or a solvent evaporation method. 

(iO a solution containing a pigment precursor, and then reacting the pigment precursor to form a pigment, or 
(Hi) a dye solution and a precipitant solution, and then carrying out a lake forming reaction to form a pigment, 

thereby obtaining calcined pencil leads having a high saturation and a sharp color like conventional non-calcined color 
pencil leads. 
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The pencil leads of the present invention are different from leads obtained only by impregnating conventional white 
porous pencil leads with a dye ink, and are excellent in light resistance and weathering resistance because of containing 
the pigment as the colorant. 

Furthermore, the pencil leads of the present invention contain no wax in contrast to the conventional non-calcined 
5 pencil leads, so that they are excellent in erasability by an eraser. In the present invention, since the pigment is formed 
after the calcination, the heat-resistant temperature of the pigment is not limited, so that the calcination can be carried 
out at a high temperature to obtain the color pencil leads having a high strength. 

The present invention is directed to calcined pencil leads in which open cells are impregnated with, as a colorant, 
at least one of a dissolved and then solidified organic pigment, a pigment obtained by subjecting a pigment precursor 
10 to a pigment forming reaction, and a pigment obtained by forming the lake of a dye with a precipitant. In particular, the 
present invention is directed to calcined pencil leads having a high strength for mechanical pencils in which open cells 
are impregnated with, as a colorant, at least one of the above-mentioned pigments. 

A method of manufacturing the calcined pencil leads comprises the steps of preparing uncolored calcined pencil 
leads having open cells, and impregnating these open cells as shown above, particularly with 

15 

(i) a pigment solution prepared by dissolving an organic pigment in at least one solution selected from the group 
consisting of an organic solvent, an acid solution and an alkali solution, and then solidifying the organic pigment as 
a colorant in the cells by at least one means selected from the group consisting of a solvent evaporation method, a 
poor solvent replacement method for the pigment inclusive of water deposition and a neutralization method, 
20 (ti) a solution containing a pigment precursor, and then reacting the pigment precursor in the open cells to form a 
pigment as the colorant, or 

(iii) a dye solution or a dye dispersion and a precipitant solution, and then carrying out a lake forming reaction to 
form a pigment as the colorant. 

25 No particular restriction is put on the shape, structure and manufacturing procedure of porous pencil leads which 

can be used in the present invention, and any pencil leads can be used, so long as they possess open cells having such 

a size that the formation of the pigment can be done in the open cells- 

In order to exert the features of the present invention, the calcined porous pencil leads which can hold a high strength 

are desirable, and this kind of calcined porous pencil leads are particularly useful for the pencil leads having a small 
30 diameter of 1.0 mm or less for mechanical pencils. Examples of the calcined porous pencil leads are light-<x>lored or 

white porous pencil leads obtained by kneading, molding and calcining boron nitride, clay, an organic substance and 

the like. 

In the case that the pigment is dissolved in an acid solution or an alkali solution, it is necessary, needless to say, to 
select the leads which are excellent in acid resistance or alkali resistance. 

35 The minimum size of the open cells in which the formation of the pigment can be perfonned is considered to be 
about 0. 1 fim, and therefore it is desirable that all the open cells have diameters of 0.1 |xm or more. However, in consid- 
eration of the size distribution of the open cells, if the open cells are partially distributed in a range of less than 0,1 
not any organic pigment is contained in the open cells having diameters of less than OJ jxm. Alternatively, even if con- 
tained, the organic pigment is incompletely contained therein. As a result color developing properties are poor, and light 

40 resistance and weathering resistance are also low. Accordingly, the ratio of the open cells having diameters of less than 
0,1 \Lm may be limited to 40% or less by volume, preferably 20% or less by volume of the total open cells. 

The maximum diameter of the open cells is preferably 0.5 jxm. Needless to say, the formation of the pigment is 
possible even in the open cells having diameters of more than 0.5 ijm^. but when the size of the open cells is more than 
required, the desired strength which is necessary for writing can scarcely be attained, and if the strength is heightened, 

45 a writing feeling is bad and scratchy. 

Furthermore, in consideration of coloring properties on papers, the porosity of the porous pencil leads is desirably 
such that the ratio of the open cells having diameters of 0.1 fxm to 0.5 ^m is preferably 7% or more, more preferably 
12% or more. 

In particular, according to the manufacturing method of the present invention, the lead bases are calcined and the 
so pigment is then formed in the open cells, and therefore the present invention is characterized in that a high calcination 
temperature can be selected irrespective of the heat-resistant temperature of the pigment to heighten the strength. The 
leads which require this process the most are color pencil leads for mechanical pencils, in this case, in consideration of 
the strength, the porosity of the porous pencil leads is preferably such that the ratio of the open cells having diameters 
of 0,1 iim to 0.3 \im is preferably 70% or more, more preferably 90% or more by volume. 
55 With regard to the color of the porous pencil leads, in the case that the bright color pencil leads having a high chroma 
are manufactured, the white leads must be used, but in the case that the deep-tone color pencil leads having a low 
chroma are manufactured, the porous leads containing a heat-resistant inorganic pigment such as red iron oxide which 
is harmless to humans may be used. 
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In addition, the formation of the pigment may be carried out in the open cells of conventional black leads containing 
graphite to manufacture reddish black or bluish black pencil leads. 

Typical examples of the organic pigment which can be used for the solidification in the open cells in the present 
invention include monoazo pigments, polyazo pigments, copper phthaiocyanine pigments, and condensed poiycyclic 
pigments such as quinacridone pigments, anthraquinone pigments, indigo pigments, perylene, pennone pigments and 

quinophthalone pigments. . , ^ i 

An organic pigment solution can be prepared by dissolving an organic pigment in an organic solvent, an acid solution 
an alkali solution or a combination thereof, but it is preferably prepared by dissolving the organic pigment in sulfuric acid 
or an organic solvent in the presence of an alkali. 

As techniques for solidifying the organic pigment in the organic pigment solution with which the open cells are 
impregnated there can be employed a poor solvent method in which the open ceils are impregnated with the so-called 
poor solvent which dissolves the organic pigment less than the organic solvent dissolving the organic pigment to deposit 
the organic pigment a water deposition method in which the open cells are impregnated with water to deposit the organic 
pigment a neutralization method in which when the organic pigment is dissolved in an acid, the open cells are impreg- 
nated with an alkali solution, or when the organic pigment is dissolved in an alkali, the open cells are impregnated with 
an acid solution to neutralize the organic pigment solution, thereby depositing the organic pigment, and an evaporation 
method in which the organic solvent is evaporated by heating. In view of the state of the solution, at least one of these 
solidification methods is selected and used. 

Examples of a pigment precureor which can be used in the present invention include conventonai known base 
components and coupling components for use In the preparation of azo pigments. No particular restriction is put on 
kinds of base components and coupling components, and any components can be used, so far as they can be used to 
imoreanate the open cells of the pencil leads. 

Samples of the base components include anthranilic acid, sulfanilic acid. 2-chloro-5-toluidine-4-sulfonic acid, p- 
toluidine-m-sulfonic acid. 2-naphthylamine-1 -sulfonic acid. 4-nitro-2-toluidine. 3-nitro-4-toluidine. 4-chloro-2-nitroaniiine. 
4-carbonylamino-2-anisidine. 2.4.5-trichloroaniline. 3-amino^-methoxy-2'-methyl-3'-chlorobenzanilide. 4-ben- 
zovlamino-5-methyl-2-methoxyaniline. 3.3'-dichlorobenzidine and dianisidine. 

Preferably, each of these base components is diazotized in a usual manner to prepare a diazo solution, and this 
diazo solution is then used to impregnate the open cells therewith. ^ 

On the other hand, examples of the coupling components include p-naphthol, p-oxynaphthoic acid, 2-naphthol-e- 
sulfonic acid 2-hydroxynaphthalene-3-carbonylanillde. 2-hydroxynaphthalene-3-carbonyl-4'-chloroanilide. 2-hydroxy- 
naphthalene-3-carbonyl-2-methylanilide. 2-hydroxynaphthalene-3-carbonylamide. 1-phenyi-3-methyl-5-pyrazolone. 
acetoacetoanilide and acetoaceto-p-toluidide. 

From each of these coupling components, a prime immerston solution is prepared, and this prime immersion soluton 
is then used to impregnate the open cells therewith. 

In the present invention, the pigment can be prepared, for example, by obtaining an aqueous slun7 of a base com- 
ponent such as the aromatic amine at a concentration of about 1 to 1 0%. acidifying the aqueous slurry with an equimolar 
or more acid such as hydrochloric acid, adding equimolar sodium nitrite to the slunry to form a diazo" compound, thereby 
preparing a diazo solution, and then carrying out a coupling reaction between this diazo solution and the separately 
prHDared prime immersion solution (the coupling component) to obtain the pigment. 

The manufacturing method of the pencil leads of the present invention is characterized by forming the pigment in 
the open cells of the pencil leads. Preferably, the open cells are first impregnated with either of the diazo solution and 
the Prime immersion solution, and they are then impregnated with the prime immersion solution or the diazo solution to 
can-y out the coupling reaction, if necessary, in the presence of a metallic salt, to manufacture the pencil leads. 

Examples of the dye which can be used in the present invention include conventional known acid dyes, basic dyes 
and direct dyes which can be introduced into the open cells and can form lakes by action of a precipitant such as a 

"^^^ TVDiSi*exaniples of the dye include Eosine, Acid Phloxine, Tartrazine Yellow. Quinoline Yellow. Rhodamine B, Rhod- 
amine 6GCP, Auramine. Basic Flavine, Malachite Green, Diamond Green. Victoria Blue. Methyl Violet, sulfonated copper 
Phthaiocyanine Blue, Peacock Blue and azo dyes which are known as the precursors of azo lake pigments. 

On the other hand, examples of the precipitant which can be used in the present invention include chlorides, sulfates 
and acetates of alkaline earth metals, aluminum and lead, synthesized tannins such as tannic acid. Catanol and Tamol. 
complex acids such as phosphotungstic acid, phosphomolybdic acid, phosphotungstic • molybdic acid, and organic 

^™'"me manufacturing method of the pencil leads of the present invention is characterized by forming the lake of the 
dve in the open cells of the pencil leads to obtain the pigment. Thus, the open cells are first impregnated with either of 
the dye or the precipitant, and they are then impregnated with the precipitant or the dye to carry out a lake forming 
reaction whereby the pigment is prepared and consequently the pencil leads are manufactured. 
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Furthermore, a surface active agent and other additives can be used as an accelerator for the impregnation of the 
pigment, a coupling reaction auxiliary and a lake forming reaction auxiliary, and the impregnation can also be accelerated 
by heating, or the reduction or increase of pressure. 

The open cells In which the formation of the pigment has already been completed can be further impregnated 
5 repeatedly with the pigment material solution to form the pigment, whereby a desired color can be made deeper 

Moreover, the open cells in which the pigment has already been formed can be further impregnated with a dye ink 
having a color similar to and/or a color different from the color of the pigment formed in the open cells to complement 
or mix the colors. By the utilization of a fact that the dye has a low light resistance, the pencil leads in which a color 
changes into another by light can also be manufactured. 
10 In addition, the open cells can be impregnated with an oil or the like so as to improve lubricating properties at the 
time of writing. 

In order that drawn lines may be erased by an eraser as easily as in calcined graphite leads, an oil and/or a wax 
which is liquid at ordinary temperature must be selected and used. Typical examples of the oil and the wax include 
silicone oil. mineral oils, liquid paraffins and a-olefin oligomers and the like. 
15 The present invention will be described in more detail with reference to examples, but the scope of the present 
invention should not be limited to these examples at all. 

Example 1 

20 



Synthesized kaolinite 


35wt% 


Boron nitride 


40 wt% 


Polyvinyl alcohol 


18wt% 


Polyethylene glycol 


7wt% 



30 

The above-mentioned blended composition and the equal weight of water were mixed and dispersed in a mixer, 
and the water content of the mixture was then regulated, while it was kneaded by a twin roll. Afterward, the thus kneaded 
material was extruded by a plunger type extruder, and then dried at 100^0 for 10 hours. Next, the molded articles were 
35 heated up to 1100'C in an argon gas atmosphere, and then calcined at 1100^*0 for 1 hour. Furthermore, they were 
heated up to TOC'C, and then calcined at yoO'^C for 5 hours to obtain calcined white porous pencil leads having a diameter 
of 0.570 mm. 

The thus obtained porous pencil leads were immersed for 24 hours in a pigment solution obtained by dissolving 14 
wt% of C. L Pigment Blue 15:3 (a copper phthalocyanine pigment) in 86 wt% of 98% sulfuric acid to impregnate the 
40 open cells of the pencil leads with the pigment solution. Afterward, the pencil leads were immersed for 1 2 hours in water 
to solidify the pigment, followed by neutralization, water washing and drying, to obtain calcined blue pencil leads having 
a diameter of 0.570 mm. 

Example 2 

45 

The same procedure as in Example 1 was carried out except that a copper phthalocyanine pigment was replaced 
with C. I. Pigment Red 122 (a quinacridone pigment), to obtain calcined red pencil leads having a diameter of 0.570 mm. 

Example 3 

so 

The same calcined white porous pencil leads as in Example 1 were immersed for 12 hours in a pigment solution 
obtained from 8 w1% of CJ. Pigment Red 22 (a monoazo pigment). 80 wt% of dimethyl sulfoxide and 12 wt% of a 25% 
aqueous caustic soda solution to impregnate the open cells of the pencil leads with the pigment solution. Afterward, the 
pencil leads were immersed for 1 2 hours in a 1 % aqueous hydrochloric acid solution to solidify the pigment, followed by 
55 water washing and drying, to obtain calcined red pencil leads having a diameter of 0.570 mm. 
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Example 4 

The same steps of pigment solution impregnation, solidification, water washing and drying as in Example 3 were 
repeated three times to obtain calcined red pencil leads having a diameter of 0.570 mm. 

Example 5 

The same calcined white porous pencil leads as in Example 1 were immersed for 12 hours in a pigment solution 
obtained from 5 wt% of C. 1. Pigment Yellow 12 (a disazo pigment), 85 wt% of dimethyl sulfoxide and 10 wt% of a 25% 
aqueous caustic soda solution to impregnate the open cells of the pencil leads with the pigment solution. Afterward, the 
pencil leads were immersed lor 12 hours in water to solidify the pigment, followed by neutralization, water washing and 
drying, to obtain calcined yellow pencil leads having a diameter of 0,570 mm. 

Example 6 

The same calcined white porous pencil leads as in Example 1 were immersed at 50^C for 3 hours in a 5% aqueous 
solution (a prime immersion solution) obtained by dissolving 2-hydroxynaphthalene-3-carbonyianHide together with caus- 
tic soda with heating, and the pencil leads were then immersed at 5°C for 3 hours in a 3.5% aqueous solution (a dizao 
solution) obtained by diazotizing 4-carbonylamino-2-anisidine in a usual manner to form C. I. Pigment Red 245 in the 
open cells. Next, these pencil leads were heated at SO^'C for 30 minutes, washed with water, and then dried to obtain 
calcined red pencil leads having a diameter of 0.570 mm. 

Example 7 

Calcined white porous pencil leads prepared by the same procedure as in Example 1 were repeatedly subjected to 
an impregnation step and a pigment formation step of Example 6 three times to obtain calcined red pencil leads having 
a diameter of 0,570 mm. 

Examples 

The same calcined white porous pencil leads as in Example 1 were immersed at SO'^C for 3 hours in a 5% aqueous 
solution (a prime immersion solution) obtained by dissolving 2-hydroxynaphthalene-3-carbonylanilide together with caus- 
tic soda with heating, and the pencil leads were then immersed at S^C for 3 hours in a 3% aqueous solution (a dizao 
solution) obtained by diazotizing 4-nitro-2-toluidine in a usual manner to form C, I Pigment Red 22 in the open cells. 
Next, these pendl leads were heated at QO'^C for 30 minutes, washed with water, and then dried to obtain calcined red 
pencil leads having a diameter of 0.570 mm. 

Example 9 

The same calcined white porous pencil leads as in Example 1 were immersed at 10«C for 5 hours in a 5% aqueous 
solution obtained by tetrazotizing 3,3'-dichloroben2idine. and the pencil leads were then immersed at 20°C for 3 hours 
in a 10% prime immersion solution obtained by dissolving acetoacetoanilide and caustic soda in a mixed solution of 
methanol and water (methanol/water = 8/2). and then adding acetic acid thereto for acidification, thereby forming Q I 
p-^g^Qj^X Yellow 12 in the open cells. Next, these pencil leads were heated at WO for 30 minutes, washed with water, 
and then dried to obtain calcined yellow pencil leads having a diameter of 0.570 mm. 

Example 10 

The same calcined white porous pencil leads as in Example 1 were immersed at 20°C for 3 hours in a 5% prime 
immersion solution obtained by dissolving p-oxynaphthoic acid and rosin (40 wt% based on the weight of p-oxynaphthoic 
acid) in methanol and then adding an aqueous caustic soda solution (methanol/water = 9/1 by weight), and the pencil 
leads were then immersed at S^'C for 6 hours in a 1% diazo solution obtained by diazotizing p-toluidine-m-sulfonic acid 
in a usual manner and then adding calcium chloride (1 .5 mols relative to 1 mol of p-toluidine-m-sulfonic acid) and meth- 
anol (methanol/water = 6/4 by weight) to form C. L Pigment Red 57:1 in the open cells. Next, these pencil leads were 
heated at SO^C for 30 minutes in water, washed with water, and then dried to obtain calcined red pencil leads having a 
diameter of 0,570 mm. 
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Example 11 

The same calcined white porous pencil leads as in Example 1 were immersed at 30**C for 5 hours in a 5% aqueous 
solution obtained by dissolving di-sulfonated copper Phthaiocyanine Blue together with caustic soda, to impregnate the 
5 open cells of the pencil leads with the dye solution. Afterwards, the pencil leads were immersed at 50°C for 5 hours in 
a barium chloride aqueous solution, thereby forming C. I. Pigment Blue 17:1 in the open cells- Next, these pencil leads 
were heated at 80°C for 30 minutes in water, washed with water, and then dried to obtain calcined light-blue pencil leads 
having a diameter of 0.570 mm. 

to Example 12 

The same calcined white porous pencil leads as in Example 1 were repeatedly subjected to an impregnation step 
and a lake formation step of Example 1 1 three times to obtain calcined light-blue pencil leads having a diameter of 0.570 
mm. 

15 

Example 13. 

The same calcined white porous pencil leads as in Example 1 were immersed at 80°C for 3 hours in a 5% aqueous 
solution obtained by dissolving Rhodamine 6GCP together witli acetic acid with heating to impregnate the open cells of 
20 the pencil leads with the dye solution, and the pencil leads were further immersed at 60°C for 5 hours in a sulfuric acid- 
acidified aqueous phosphotungstic " molybdic acid solution, thereby forming C, I. Pigment Rose 81 in the open cells. 
Next, these pencil leads were heated at BO^'C for 30 minutes in water, washed with water, and then dried to obtain 
calcined pink pencil leads having a diameter of 0.570 mm. 

25 Exam ple 14 

The same calcined white porous pencil leads as in Example 1 were immersed at 80'*C for 3 hours in a 5% aqueous 
Methyl Violet solution to impregnate the open cells of the pencil leads with the dye solution, and the pencil leads were 
further immersed at 60**C for 5 hours in a sulfuric acid-acidified aqueous phosphomolybdic acid solution, thereby forming 
30 C. 1. Pigment Violet 3 in the open cells. Next, these pencil leads were heated at 80*C for 30 minutes in water, washed 
with water, and then dried to obtain calcined violet pencil leads having a diameter of 0.570 mm. 

Example 15 

35 The same calcined white porous pencil leads as in Example 1 were immersed at 80°C for 3 hours in a 5% aqueous 
Methyl Violet solution to impregnate the open cells of the pencil leads with the dye solution, and the pencil leads were 
further immersed at 80°C for 5 hours in an aqueous tannic acid solution, thereby forming C. I. Pigment Violet 3 in the 
open cells. Next, these pencil leads were heated at 80°C for 30 minutes in water, washed with water, and then dried to 
obtain calcined violet pencil leads having a diameter of 0,570 mm. 

40 

Example 16 

The same calcined white porous pencil leads as In Example 1 were immersed at 5°C for 6 hours in a 1% aqueous 
solution obtained by adding a rosin soap (25 wt% based on the weight of the dye) to a dye soda salt prepared by carrying 
45 out a coupling reaction between p-toluidine-m-suifonic acid and p-oxynaphthoic acid, and the pencil leads were further 
immersed at 5°0 for 6 hours in an aqueous calcium chloride solution, thereby forming C. I. Pigment Red 57:1 in the 
open cells. Next, these pencil leads were heated at 80°C for 30 minutes in water, washed with water, and then dried. 
Moreover, these steps were repeated twice to obtain calcined red pencil leads having a diameter of 0.570 mm. 

so Comparative Example 1 

The same calcined white porous pencil leads as in Example 1 were impregnated with an ink for ball point pens 
comprising C. I. Solvent Blue 70. thereby obtaining calcined blue pencil leads having a diameter of 0.570 mm. 

ss Comparative Example 2 

The same calcined white porous pencil leads as In Example 1 were impregnated with an ink for bail point pens 
comprising C. 1. Solvent Red 8. thereby ofcataining calcined red pencil leads having a diameter of 0.570 mm. 
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Comparative Example 3 

The same calcined white porous pencil leads as in Example 1 were impregnated with an ink for ball point pens 
comprising C. I. Solvent Yellow 21 , thereby obtaining calcined yellow pencil leads having a diameter of 0.570 mm. 

Comparat ive Example 4 

The same calcined white porous pencil leads as in Example 1 were impregnated with an aqueous ink comprising 
C, 1. Acid Blue 1, thereby obtaining calcined blue pencil leads having a diameter of 0.570 mm. 

Comparative Example S 

The same calcined white porous pencil leads as in Example 1 were impregnated with an aqueous ink comprising 
I. Basic Red 1 (Rhodamine 6GCP). thereby obtaining calcined red pencil leads having a diameter of 0.570 mm. 

Comparative Example 6 

The same calcined white porous pencil leads as in Example 1 were impregnated with an aqueous ink comprising 
C. I. Basic Violet 1 (Methyl Violet), thereby obtaining calcined violet pencil leads having a diameter of 0.570 mm. 

Comparative Example 7 



25 



30 



Cellulose nitrate 




30 wt% 


Talc 




30wt% 


Calcium stearate 




20wt% 


Montan wax 




5w1% 


Copper phthalocyanine pigment (C. 1 


. Pigment Blue 15:3) 


15wt% 



3S 



40 



To the above-mentioned blended composition was added the equal weight of methyl ethyl ketone, and they were 
then mixed and dispersed by a kneader. Aftenward, the solvent content of the mixture was then regulated, while it was 
kneaded by a twin roll, and the thus kneaded material was palletized, extruded by a plunger type extruder, and then 
dried at SO'^C for 60 hours to obtain non-calcined blue pencil leads having a diameter of 0.568 mm. 



Comparativ e Example 8 



45 



50 



55 



Cellulose nitrate 


30wt% 


Talc 


30 wt% 


Calcium stearate 


20virt% 


Montan wax 


5wt% 


Insoluble diazo pigment (C. 1. Pigment Red 22) 


15wt% 



To the abwe-merrUoned blended composition was added the equal weight of methyl ethyl ketone, and they were 
then mixed and dispersed by a kneader. Afterward, the solvent content of the mixture was then regulated, while it was 
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kneaded by a twin roll, and the thus kneaded material was pelletized, extruded by a plunger type extruder, and then 
dried at SO^C for 60 hours to obtain non-calcined red pencil leads having a diameter of 0.569 mm. 

Comparative Example 9 



Cellulose nitrate 


30 wt% 


Talc 


30wt% 


Calcium stearate 


20wt% 


Montan wax 


5wt% 


Soluble diazo pigment (C. 1. Pigment Red 57:1) 


15wt% 



20 To the above-mentioned blended composition was added the equal weight of methyl ethyl ketone, and they were 
then mixed and dispersed by a kneader. Afterward, the solvent content of the mixture was then regulated, while it was 
kneaded by a twin roll, and the thus kneaded material was pelletized, extruded by a plunger type extruder, and then 
dried at 50°C for 60 hours to obtain non-calcined red pencil leads having a diameter of 0.568 mm. 

For the respective color pencil leads obtained in Examples 1 to 1 6 and Comparative Examples 1 to 9, tight resistance 

25 AL* and erasability by an eraser were evaluated. The evaluation was made by the following procedures. The results are 
shown in Table 1. 

Light resistance (aL*): Lines were drawn on a woodfree paper, and then irradiated with a xenon lamp for 6 hours. 
Aftenward, a difference between lightness indexes of the drawn lines before and after the irradiation was measured. The 
smaller the difference AL'' between the lightness indexes is, the better the light resistance is. 
30 Erasability: A case where lines drawn on a woodfree paper could easily be erased by an eraser was represented 
by O' 3 case where the lines drawn on the paper could not be erased by the eraser was represented by X. 



35 



40 



45 



SO 



55 
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Table 1 







Light Resistance AL" 


Erasability 


5 


Example 1 


0.3 


O 




Example 2 


0.5 


o 




Example 3 


1.4 


o 


10 


Example 4 


0.8 


o 




Example 5 


1.6 


o 




Example 6 


1-2 


o 




Example 7 


0.8 


o 


IS 


Example 8 


1.1 


o 




Example 9 


1.4 


o 




Example 10 


1,4 


o 


20 


Example 1 1 


3,6 


o 




Example 12 


3.0 


o 




Example 13 


2.8 


o 




Example 14 


2.2 


o 


25 


Example 15 


2,1 


o 




Example 16 


1.3 


o 




Comp. Ex. 1 


10.6 


o 


30 


Comp. Ex. 2 


13.5 


o 




Comp. Ex. 3 


11.7 


o 




Comp, Ex. 4 


18.4 


o 




Comp, Ex, 5 


16-7 


o 


35 


Comp. Ex. 6 


17.5 


o 




Comp. Ex. 7 


0.3 


X 




Comp, Ex. 8 


0.6 


X 


40 


Comp. Ex. 9 


1,2 


X 



45 



As is apparent from the results of Table 1 , calcined color pencil leads containing as the colorants at least pigments 
synthesized in the open cells of the pencil leads of Examples 1 to 1 6 according to the present invention are excellent in 

light resistance and erasability. .... , ^ • • 

On the contrary, with respect to the results of Comparative Examples 1 to 9. calcined color pencil leads containing 
dyes as the colorants in Comparative Examples 1 to 6 are poor In the light resistance, and calcined color pencil leads 
containing pigments as the colorants in Comparative Examples 7 to 9 are excellent in the light resistance but they are 
50 poor in the erasability. Thus, it is apparent that these calcined color pencil leads of Comparative Examples 1 to 9 cannot 
simultaneously meet the light resistance and the erasability. 



Claims 

1. Pencil leads containing in open cells of calcined pencil leads having open cells, as at least a colorant any of 

(1 ) an organic pigment obtainable by impregnating the open cells with a solution containing the organic pigment, 
and then solidifying the organic pigment in the open ceils. 

(2) a pigment obtainable by subjecting a pigment precursor to a pigment forming reaction in the open cells, and 
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(3) a pigment obtainable by forming a lake of a dye in the open cells by a precipitant. 

2. The pencil leads according to Claim 1 wherein an organic pigment obtainable by impregnating the open cells of the 
pencil leads with the solution containing the organic pigment, and then solidifying the organic pigment in the open 

5 cells is contained as at least the colorant in the open cells. 

3. The pencil leads according to Claim 1 or 2 wherein the pigment obtainable by subjecting the pigment precursor to 
the pigment forming reaction in the open cells is contained as at least the colorant in the open cells. 

10 4. The pencil leads according to any of any of Claims 1 to 3 wherein the pigment obtain able by forming the lake of 
the dye in the open cells by the precipitant is contained as at least the colorant in the open cells. 

5. The pencil leads according to any of Claims 1 to 4 wherein the calcined pencil leads having the open cells are highly 
strong calcined pencil leads for mechanical pencils. 

15 

6. A method for manufacturing pencil leads which comprises, after the formation of calcined pencil leads having open 
cells, a step of forming a pigment as a colorant in the open cells by any of 

(1) a process which comprises impregnating the open cells with an organic pigment solution prepared by dis- 
20 solving a pigment in at least one solution selected from the group consisting of an organic solvent, an acid 

solution and an alkali solution, and then solidifying the pigment in the open cells by at least one means selected 
from the group consisting of a solvent evaporation method, a poor solvent replacement method for the pigment 
and a neutralization method. 

(2) a process which comprises impregnating the open cells with a solution containing a pigment precursor, and 
25 then reacting the pigment precursor in the open celts to form the pigment, and 

(3) a process which comprises impregnating the open cells with a dye solution or a dye dispersion and a pre- 
cipitant solution, and then carrying out a lake forming reaction in the open cells. 

7. The method for manufacturing pencil leads according to Claim 6 which comprises, after the formation of calcined 
30 pencil leads having open cells, a step of forming a pigment as a colorant in the open cells by a process which 

comprises impregnating the open ceils with an organic pigmertt solution prepared by dissolving a pigment in at least 
one solution selected from the group consisting of an organic solvent, an acid solution and an alkali solution, and 
then solidifying the pigment in the open cells by at least one means selected from the group consisting of a solvent 
evaporation method, a poor solvent replacement method for the pigment and a neutralization method. 

35 

8. The method for manufacturing pencil leads according to Claim 6 which comprises, after the formation of calcined 
pencil leads having open cells, a step of forming a pigment as a colorant in the open cells by a process which 
comprises impregnating the open cells with a solution containing a pigment precursor, and then reacting the pigment 
precursor in the open cells to form the pigment. 

40 

9. The method for manufacturing pencil leads according to Claim 6 which comprises, after the formation of calcined 
pencil leads having open cells, a step of forming a pigment as a colorant in the open cells by a process which 
comprises impregnating the open cells with a dye solution or a dye dispersion and a precipitant solution, and then 
candying out a lake forming reaction in the open cells. 

45 



50 



55 
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(54) Calcined pencil leads and metiiod of manufacturing the same 

(57) Tiiere are herein disclosed calcined pencil 
leads which have a high strength, excellent light resist- 
ance and weathering resistance as well as a sharp color 
and which can easily be erased by an eraser, and a 
method of manufacturing the calcined pencil leads. 

In the calcined pencil leads containing, as at least a 
colorant, a pigment obtained by forming the pigment in 
the open ceils of the pencil leads, the pigment can be 
obtained by any of 

(1) a process of impregnating the open cells with a 
solution containing the dissolved organic pigment, 
and then solidifying the pigment, 

(2) a process of impregnating the open cells with a 
solution containing a pigment precursor, and then 
reacting it. and 

(3) a process of impregnating the open cells with a 
dye solution, and then forming a lake. 
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